esp@cenet document view 



ail 01 XI 1 / 1 



POROUS FILM, PRODUCTION THEREOF, AND USE THEREOF 



Patent number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 

- international: 

- european: 
Application number: 

Priority number(s): 



JP5331306 
1993-12-14 

HIGUCHI HIROYUKI; others: 03 
NITTO DENKO CORP 

C08J9/00; B29C55/04; H01M2/16 

JP19930002636 19930111 



Also published as: 

'3 EP0565938 (A1 ) 
■j5 US5385777 (A1 ) 
■B EP0565938 (B1) 



Abstract of JP5331306 

PURPOSE:To obtain a porous film excellent in 
tensile modulus, appearance, etc., and uniform in 
thickness by forming into a film a composition 
comprising polypropylene and polyethylene 
having a specific mol.wt., heating the film, and 
monoaxially stretching the resulting film, followed 
by further stretching. 

CONSTITUTION:A film is produced from a 
composition comprising 10-90wt.% polypropylene 
and 90-10wt.% polyethylene in which the ratio of 
the weight- average mol.wt to the number- 
average mol.wt. (Mw/Mn), both measured by 
high-temp, gel permeation chromatography, is 10 
or tower. The film is heated ion the temp, range 
of the melting point of the polyethylene to 
[(melting point of the polypropylene)+10 deg.C]. 
Monoaxial stretching is then conducted at -20 to 
60 deg.C to make the film porous, followed by 
further stretching in the temp, range of 60 deg.C 
to [melting point of the polyethylene)-5 deg.C], 
thereby giving the porous film. It is suited for use 
as a battery separator. 
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[004 5 ] r-- ';>ySS«Tmb'C~ (Tina + 

i o) "ctcjBBer*. coaa-c<DT--u>^«±ia 

3t»-£#r£-C{;tTinb"C— (Tma-5) "Crt*. 7 ^ jU 
b'C- (Tma + 5) "Cd*. 7 ^ ;UAt£Bj£l9f3lt±i'- 
T5^?i-C'{iTmb°C~ (Traa+10) Vi)K 

[0 04 6 ] cor--';>ytt. v-DiAiK^mm 

lc£.Ctc7 J rr(D r o w s t r uc t u r e4IKS5 

attS«MS»d«J«>6«E*7 v Jl/AtttftQj&Afftii ( 7 
>70row structure) ^Ti-'J^yK 

.tOMccrjsss-tfsccw. -eoiaaB^p Ecsfcgj: 

[0 047] L*OSc**6). *«W©*ttCC*jC»rt*. 
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»<^*c±Kjrja*[«®«s. bp^. pe©b*«± 

f#6n5^?LM7^;t/ACD^mtS*xfil* s r^<^ ( ) > * 

fc. 7i-'j> yas^iCiA? & i«$(c»issws«s]ii 
[0 04 8] «c*j. 7i-v> ytcg-r *B$|8I«:7 ^ JU 

10 At#B»ff>CC*JW £PE<hPPCDg^ 

1flCftiCT:VGS.r&tfi. iMt. #j2#-5 0B#flB. #4 
0<W1 0#~2 0^IH|-C*4. 
[o 04 9 ] c©J:5K;o-C7-- , ;>yo/cf&. ctl 

[0 05 0] SiMi- 2 0 "C-6 0 °C (feTF. - 2 0 °C 

20 iS&£- 2 0-55 "Ci-rS©*5i?SLt»C i^^L 

[0 05 l]*ir, COi*OSf**WIE5e3nSfc 
©■CtJ/it,^^ jB^2 0-4 0 0%£?$ O < «5 0-3 

oo^i^ns. A«cfc. (m, %) itTia^ 

[0 05 2 ] 
[&2] 

Li — L « 

30 Mi = x l 0 0 

Lo 

[0 05 3] ±ia;tri£(e J: or»6ft5*fl.W7 v ;UA 

jua^tju 9 ABt*««©3!IS!lK:»tts -ttr »e l/T 

[0 054] 5fc-r. ( S c a n n i n 

g Electron Microscope. feJT, 
r s e m j «tf*-r ) «C J: <J igmft) 1000-30000 

[0 05 5] *l/T. JSK. ^7LR7 Y^A«-e<OfiR» 
B9K*j»S5IK^Fl6l{C*fLTil5!r*^lSl*il»ttK9l 

WZ&&$Ln3-$mm (Transmissin El 
ectron Microscope, t(T, r T E 
Mj iftsf ) tCJ:») »*ft5 0 0 0-1 OTJfS-CSim-r 

[0 05 6] Ctie>^ljfcJ:CA'M»ruB©lS^tC J: «3 . c 
<D&?im7 ^AtCfeHTWP Pg|5^><t P Eg|5^>*S5t,i 
50 «C*tftUr?3FlSTSta»J»«JS**L. PPS|5^rS/c« 
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PE»»0-##autta. ft**«#ii«ffl (assist & 4a^jf^LB< < &ma©fgi«#;i,m0& 

#*fL*£tt-»r<,» 4 ©#*(*. [0 0 6 4 ] fi^T. PPiPE4©tB6W**SCiS.A: 

[005 7] c©J:^fc*3&Wc«S*?l»7*;UA© 9. jgHttttoatti PP t P E £&jftgJlI*£t>1*ft: 

£?LH? y^a. ^m<D^')-7-<DU^%^h^,^ll ha-iur**. Wit«. P P i P EW^O^itffiS* 

[0 058 ] *»H(c«**a»7 ^ JUA<05 f ttt&W&fiSS *i. P EOcJ: NNtMtBftsj&SStifti). 

*«-7«»«-CiaSl/fclS*{C-PI,»-r. Mtci^ffltca^ fl/t. C©tS. P Et LXtp&f2L&£tclH&®m.£, 
£. SEMfcJ:&&ffi|IBR-C»:. £?L9t8&K7 -t'I/A io «ffll»S<b. KPEKJ:S2KigMBtt#3*?lR4&i). 

!«IW®5IIR*l^4«t3!eSEr**|fiJCcE?»Jl/fclMR© JlttftA (ftttilftftA) *fflC»S4^7L««ttitt 

(ISA) &tt3IIR#flCCB«WrS-oMW* 4. 

9>5ffiE*aatr*^»©8Moift«Mft (7 ^ [ 0 0 6 5 ] ft*. -**auc«4*?LK7 ^aw^sc 

lttlt&fMt&©fflA<fttt&^£&^fctiM < <b k-2riSj©3l3g?iHt4^*5 3 5 0 0 kg/cm' feLt 

[005 9] fit, S\7L-?>7^©ffMK©Mg{CJ:-3 &£DStt,>©-C. «?fe*£&i&if*±tf 5c £ *ir#. $ 

TPE§H#£PP3B#£!KJ?i|-f acitf-cS*. PA* /c. ®!6©;FaiS$8£©l&aS©j5r fcjr?$ oufco-c* 

tf. PP»»tPE»^<DH#*»^?lWta-C**» £„ 

ffiaU^©^?Le«tjS ! &lt'<4i. ii^. P E§B#« [ 0 0 6 6 ] m 1 «*fl?^4C^-5^LW7 -f ;UA©5 * 
PPS|5^-(cil:^-€-©JLSAs^:S< . S/c. PPS|5#©5 20 a fltji©f|^j£gS^ft(c^bT c©Wfc$f£nj!5c 

V5©ff;tW£JW)-e<fe£©{CP Egp^cD-enti^FtlH'J fctfSJftfc*?* U>J!gtfc&7FL/ci>©TNfc.S. 13 1 fete 

{C**WiPEaH»tPP»fl'<tt*W<-C*S©-e**. •/ JUA*WSI«07 ^;UAj««5«*CC*Jl*49[** 

[0060]-*, TEM5C<fc5WtW®(DgBg|-C«PE £EPZ«£?Lft7 -f Jl>A*&-5RS©7 ^ )\sLj$M 

*5Ci, £C^»|^tf»?L9fr^7IJrfi>ft&N [0 06 7] tg£7l«-7 * ;UA©»ffiA. tKffiBteiO* 

c©?iK*F^«cww:*f6j{c^j»iLfc*fM 30 mmcic^xit, t^-rntppgp^ 1 PEgR:»2 

©BWKfejaort**. #ii^tB&. p EsmmmuftznmLx^z,. 

[o o 6 i ] ^mucmz^nmy -<^Acc*ji>r. -c. cne.ppsi^i*ij:iy : PESi5^2c , >u>-rnt>^?L 

*Ct4B#S8«?jttt. PPSB^il^tBi ST**. C &tetB*K#»^tBaij&&-r-5 

PE^##a&fB&LT??:i£T*tB£-C*£. COS 5 * Pfl|ja«t»to»g>5 r^ft^jfj il^Cifcr* 

Lottie. mhtttb\.>sDttMtm&tn»mmi& -s. 

*7R-rci*iSSSBSnri.>4. COSSS&OJS^JCtt. S [0 0 6 8 ] M 1 f{Ctet*5 3fc«fctf4tt. jtUAtCte 

/ROCtte*J5ill*ffltt/r©PPaW^fL>Mifi* W&PPaitfH fc%£C>TE8l^2tC#&T£Mffl?L££ 

WLrt,»£„ -etr. ^atetBi ITOP EStf)-«£?L ^^0rt.>4. BrffiBfcJrtfCtCteW.&PPgltf}- 
**5lr»tt#3*?LH©l»rftT*-aTfcJ:t>*i. ^?LH 40 1 *>J;0'P ES|5#2 KfcPJ«MctM?l#??&T4rt*. El 

[0062 ] **WKff4^7LH7^;l/Att±EtWO [0 06 9 ] P E^2tt.?llfcfrfflYtCi95illl«l»*iFtt 

iiMtB, pp«a*«#i!*tffi (c^attta»*?L»* RWSPEoftffajctfEffo. PE^wa*^<^-5»{c 

5i,>B#^flJOi>rhT*-jT6J;n) VHb^XhJ: "oft-ci£i|©Stti&0. P E^WB^ft < tt-Sfco 

[0 0 6 3 ] ±itt&K.£r)'&t>tlZ&nW7 -<;UA© [0 07 0 ] C©PESf5^2©S3 (Y*[SjO-t?S) W 

s^atiiaa. itutiniPE. PPOjg^fiJ^i aSA**i>tt»fffiCO«S«cJ:0*a4ci*«'r*. ii 

*SKttK«:«l:»)yS3esri*. S^SI^O^t^fllAJiffiM 50 «. «J0. l-3g(+amr'*S. *©« ('Z*I$I 
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<D^&) B^fl5A*£^B»iffiiB©SH?P?{C<fc9fe]£C4 
#T*#. il?it. fJO. 2-5 tfmr$>S. fgfC. -?-©/? 
$ (X#fc©^-?£) ttlftIBB&£t<>ttC©8Eg£ttJ:g*Q 

[0 07 1]Sfc. PPg|5#l*J«fcO'PE§i5#2tCfcW 
S ftttffl. 3 to «fc Cf 4 U . Kftlfc *<DJlMK**ft« FBI* 

u< m&jre*-*,. -eor. pp»»i«:*twajwn7L 

3©-*?£<;t, gSWO. 05-0. 3um. Jg 
0. 0 1-0. l(iml?*f). PESI5^2(C*iWSSS*ffl 
?L4©^ffi« < S'cI**#jO. 1-3*1111, Jg&tfiftO. 10 
0 2-0. 5 /imr*4ti-&A^C». 
[0 07 2] COJC^fcP Pg&#te«fcO £ PE8l$#©»lNB 

3hT*rffi-r4l»JC*1* 4«ttttlSa (dendri t 
e) CUs/N'U-^rtgP^tDfgAFfi^^W^tC-C^^O-C 

[0 07 3] **WCCff V -f ;I/A« PPiPE 

SSEfijJ-Srife L- 6 0 "C— (Tmb-5) 'C<DM&V 

■T) LTf#sc4 4>-e*£., 
[0074] c<Dmummt-nffl*$>zi.>t<tr.$mw 

mmWcDj} [ft tmC-C$>r> *-S(,>Bg&oT 
<,»-Cfc«fcl*. fcflcU &f*H#©fig;Waiir&4 7 y ^ 

/»©«»**£(;»< ao. ***s4»&hS3t?u*7 
4*A©esi«tiifB**iS< i**><d-c, jif*as«±ieig 

H«CS3eLrtftt9. 30 
[007 5 ] a»>J:9tti«iagf**»L-C»%n**7LK 
7 < ;UA© 5 * Dtit&tt. flHaffie&fttc £ 9?#e>*iS 
6©<kRI(;-c*&tf. *©JR?tf|s;M«<. SE-^t. m» 

tem%m \ 0-5 0 0%t?*S. C©j&f*3? (M, %) 
»TI2©&3«:j:DSI3hS. a3tp{C*5W5L, B. 

w«s»ao-ta. l, tt«aef*«©^fl5 tap*, is 

[007 6 ] 

C»3] 40 
La — L i 

M 2 = x l 0 0 

L. 

[0 0 7 7 ] ifc. Bijsa©(sgsw$,5i»«is?aj£f** 

©«i«aaB«finafitt iBie0E<Dajtrtf «: 9©*J»* l 
t». iMaiii©jtdt>ttBKesntti»*«. aw*. i£f«£© 50 
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7 5-3 5Xifej>-rseiS4-r*. 

[0078 ] ttto. * ;UA{CteW65i£fi|i#[6l© 

JKOBK-CfiUMl-r SrriP! r t - h-b y h J *IW C 4 «c 

[0 07 9] ±ae©«fc5«c**feK:j:->r»6ti4*»W 
Lfc*»ISRffi#i 1 «CS») 5 Q • cm' JWTifi< . « 
[0080 ]-ei/t. CO-fe^U-irttl 2 0— 1 5 0 

•c©Mi*rt©#Siascctoo»r t -e©?6tn(B*^a©® 

JSia©»+««±~ttS««±«:«« 0 . 1 &i£ 9 ©* 
*Ug&HBtf2 0 0Q • cm' fcLhitt*). S Dfctttcfll 

&SJ: 0 4>4>£c < 4 2 5 ■C«t»aflE*"C*t»S hi C 

^femesti. w&fi&i>iis<. S±l4©isnfc*>©r 
c 0 0 8 1 ] xftwucmz&nn-? < ^Afcoift 

[0082] 

rMwj fc«fcO* TMnJ «. §<r TgS%J . fMMW- 
[008 3 ] 1 

Sfc^ (J^T. m p tmrf) 1 6 6 Q C. Afr Y 4 >f*^ * 
X (OT. rMIj if*f) 2. 5 (g/lOmi 
n) . Mw/Mn*i8. 5 ©T V ^ ■» * P P t . 
mplSQ'C. MI 0. 75. Mw/Mn#8. 6. 
IS (WT. Tdj iflvT) 0. 9 62g/crn J ©iUffi 

SPE©iHimfi*?gsa!zg^i/. T^-rwtts«itcj:oi¥s 

3 8 uw<DmR<D7 < ^AlCffrB-rZ. ttte. fiKffJ^ 
iJ^^^iiS2 3 0-C, T 'J ? T'lcORS 3 in m . ?IK 
jiS4 0m/min. h*7 7 hit 1 6 0 4 L/c„ C©7 
JU A«nil±© A 5 ^ 3 ©^ 5 7 + b'J>rj:\.*&& tt 

[0 084] iXtC. C©7 ^JI/A4^S5 0 Mm©^'; 
x^u>f-U7 2U-hy -f Jl/A^Sfci^to-ti-C^vX 
Wtca-^tttceWW. Cil?riaSl 6 7"CtCf£ofc& 
«Hi«t«r2i^iBlr--i;>yt5. 

[0 0 8 5 ] T--';>yf£. //^X^A^^^RL. 
SS 2 5 'Cicx fiR^f^j (7vf JbA^D$JctjCtS?IK 

***2 0 0««c«:S«t5«:lBlJiWly 1 E«:raa9 5*C 
ccr|g|;£|SHi:iif*N£#2 0 0%K^^j:^cci^asf*T 
4. 

[ 0 0 8 6 3 -t bT. 5 •C©??l2B5i'*UC 
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[0087] C©^7l&-7 < JUA»Kftl*3£iR£wJ>7c 

JcOIH^UfctC^. 01 CCm-f<D<h|§18BePP3l$#± 

fc«D. PPSR^*s^?LW©2I^§<bLr??!5EL/. — jfr. 
PESBfl-AWSifoO. l-lMnKt^attffiiL-CfffiE 
(PP©aUStB4i{Cj=5fi) T&4><D-C£>D. lgPE2P# 

[0088] Jfc, S EMK.XZmSUmiC.J:') PPSP 
5Hcfct?S«i*©tl (tSPWFJ) B*©)Sa*«iftO. 1 m 
m. SStMRO. 3Mm"C*9. P ESB^CCfeWaft* 
©?L (MP)^) BtOHiftMBO. 3 Mm. ft&ttft2 
wni'CA-j/'c. 

[0089] COg-lim? ^^A«^3AS2 9 Mtn-C* 

HfiWjffl©?l8l?W4^W:4 90 0 kff/cm' 
SiTC©SSlffi5tt;J:2. ZQ-cm' TNfcofc. C©£ 

< ;UA©S D»tt*H2 tc^-f . 
[0090] life, KfflbfcPEfeiVPP^f. 
rap, MI. d to&tf£lim-7 a A'A©«FttttT>E»IR 

[009 1 ] (SJSGPCCCfc-S^a) j§5H<t L-ro 
-^£an^>-te*>2:flji,v I 3 5*CfCTWa t e r s 
ttS2©GPC- 1 5 0C*fflt.>"CaWSUfc. -tOTT. * 
5AibtBShodex K F - 8 0 M ( DSfn«Xt± 
t?> . f'-^IItcttTRCtt^GPC^- X 
T-AfcfflU/'c. (Mw. Mn) IWJX^UV* 

[0092] (mp) t^a-flS^-IfPlttSi^D SC2 
0 0 4ffll». PESfcUP P*M?aA>6 2 2 o-csn 
0 '0/111 i n (DW&X&M S t»\ 2 2 0 "CtC 3 0 #fW0»S 
^L, ?0a>-CCft*^SS-C£)2T:/m i n©f(l£-Cft 

a-r*. wc. i o-c/m i n©sn&-ci?ia c© 

[0093] (MI) AS TM D 1 2 3 8{C£»t;r 

[0094] (d)ASTM D 1 5 0 5 fCifS CCffl 
mLTc. r g /cm J J 

[0095] (?l«Wf£&) «cac*tt*»»f¥»fil*- 
(■^7AG-2000A4ffll>. ffj»10 0 
mm. 3l3giEg2 Omm/m i n. jSg2 5 "C©^#-C 

Jt©*Itt 1 OmmiLfc. 

[0096] (tG*M6ffi) M£« J I S C 2313 

icm cx'iiu -> tc. mm®. ti/taynfu^*-** 
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[ o o 9 7 ] -5- u-c . mmMMJLm±m<Dim$\. l c 

R/-$-KC-5 3 2t>cjz<0 1 KHz©&fiicffil/v£:iil'J 
JgL. TK»4fcJ: <0 2>TLW? 4 AAOWjRaafifBR 
(Q • cm 1 ) iffttlbfc. ft**. ^4*©R 0 IZMPS 
mo^l&IKm (Q) . R, ttwm.tpK.&KHy 4 
z»*«Mofctt»rfflfcofc«a«iafB <q> . s«£ 

?LB7 4 Jl<A©tKB5« (cm 1 ) T?*S. 
10 [0 09 8] 
C«4] 

R = (Ri -Ro ) xS 

[0 09 9] &te. C CTttfflOTt»**«ttiR»]JE-fe 
Mt^FcoiStiSife*!**^*. SS£«:&?l©-7 ^ ;t<A 
tC*Jt>rfefls*:-C6 0 0 £2 • cm' fie©mmSlnfiiL 
*>ffl'J^-C * & C >4> © -C * Z> o 

[0 100] < S D^Efe) £?Lft7 y A,AWmH[Sil<D 

[0101] mm (m p 1- 6 

1*C. Mw/Mn= 11. 3. MI 2. 5) £MSP 

E ( m p 1 4 1 "C, Mw/Mn =10. 6. M I 0. 7 

0. dO. 9 5 9 ) QIBIftft£8H«£U T^ffPHi 

SK23 0'C. T # ■{ <) v -ffflm2 . 5mm. 
50m/ra in, hit 1 4 0 <£ Ofc. 

[0102] nhtxtcv 4 AAt««»«^-?>awtt©st> 

aflS»ia«<EAK8^-(M2 ^ l 0 mm. S?5- 
30 6 0 mm. «3^|ftj*«5IBl*l«IiW ) *s*«ET-S^ 

W3U2 7~5 3 Mm 0 y m) 

C 0 1 0 3 ] c©7 4 yviJKhOVm&dSfiS.l'X 1 2 0 

fctttt«*-c i B#rar^- >j > y l . ^t»-c 2 

5 ^©SSTSR^lSKCjif**^ 5 O^t&SJc^ tCffi 
ia5Sf#L. Mtc l o 0 •ctcr|51^(SiK:iififi^*s 100% 

40 ftrts^ftLft^J^GCilffcllLT 1 0 0 *C"C 5 »HJni8i-L 
-Cb-h-fey Hfc, 

[0104] *<t^{CLTlS6hfc7 ^;UA«*dTA>(C 
effcUfc©*-C. H$9~l 8 am (JfJ^JfSl 3 m 

M>)^j:W^4eQ' cm' tW<. 

[0105] Jt«W2 

8ffll©S^fi|^4PP7 0%. PE30%iO, V=>V 
htb* 1 2 0 ifSc iJJWI-tttUSW 1 tFItticf¥*U 

50 X? < A> l*Wfa*limi,tc. 7 y ;UAtW?5«/l$ 2 7m 
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■i )VA-C$>r>tc. 

[0106] CCD? a *A«W*tfcKW 1 il^^KCT^- 

^A-7©**efl:0fc£?LH7 (JI3 1 3 y 

in) C<D*7LB7^AA©«»ffiiattilB3eflBBf 
{Cj:'ja>&'JSft<5a«piSj6 4Q • cm' <LlS< . -fe;< 
U - * t 0 -C W^PfSl * -Clb -> fc. 
[0107] tb««3 

mm i vm^tc® tmor j v t* t> ? ? # p p tm p io 

1 4 2 "C. Mw/M n = 1 6 . 8, MI 0. 70. d 
0. 9 6 4©ffii££PE©IBIttS&«lft«£U Ti<W 

-Y*rS£2 5 0"C. T # J >) v vTSmz . 3 mm. 3101 
if g 1 4 m/in i n . hit 1 1 0 i Ofc. 

[0108] ft 6ttfc7 -f Jl/AflffttttMRW 1 ©4>©£ 

($12-8 mm. 5-6 Omm) tf&tET Z>MSi% 

^At#8j©JgS«2 4~4 4iim (¥£j/?3tt3 3 y 20 
m> £/< 5 oft:. S/c. fijSSP#«:/SK . 

[0109] CCD? ^ A>A* 1 1 5"CC3 0$M8T-- 

y > . 2 5 "coissrgRTTiaitcaifEfiigai 1 

Sft L ttt, » «fc -5 K&ftlJ L/"C 9 0 "C"C2 #fB|JjJ]8R U As. 
[0 1 10] A^Jr^tCtrff htitcV j )\,2*0>m2\i 1 
l-25^m (fUjUum), SH«1aB7. 6Q- 

[0111] thtfi«4 30 

{£165 'C"C I o^mbjt— — y > yt^i. r-- 
y > ^wib«W l £ lag t #fl="etT ft. 

[0 l 12] fUT. cn*2 5 *CrfiR^[Sl(Ciff{*$ 
3W20O96fcifc4 < fc J 5(c®aaef*L. SKI 10 

*C-e|a]^rft](ciif4i^*i l 5 0%{cft£«fc-5{ciSSiif[|i 

#e>Misi oo"cr5*iffl*pj»urt-Hr9 n,fc. 

A ©85K#£ 0 g t, » © r ^#{ca£ 0 & # 6 trb & ft 40 
tttt 6 r . fl3M4#ffi*» o As. •€• LT, ilWc7^l 

C^5 7+tA**-jfc. £As, C©7 <;l/A©IMffi 
ttffittl. 5 Q • cm' ~C$>-r>tc„ 
[0113 ].%ttffl2 

*8JRi©iB^8i^S:PP6 09*. PE4 0%iL, 
hit* 1 8 0 iTiciKJHJSMW 1 iRtWcflFStL 
"OS 3 3 5 <* m©a»«r7 ^ J^l,m^S:r,mUtc. C© 
7 ^ ;i/ AtKfcfctfcWW 1 b ffl CUmc J: K> U!K 1 6 0 *C 

-c i o »unr-- y > y l . XK2 5 "crfiR^ncsE 50 
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ftt# 2 0 0 %CCfr S J: ^ JCfgia— f *5£Mi L, IK, 1 

1 o-cri3i77isi(c2 0 okwb— wswr*. for. 
«W«*iSi©-^tt3&»»tl/<ct»J:9Jc»lWi/ri 1 o-cr 
5»ia))03»l/-C t- h-fe ■? h L^?LM7 ^ JtASrfllfc. 
[0 1 1 4 ) CV&Km? 4 *AHtfSfc!yR'£?ffC«tfe 
©T\ i£f**|fi]{C3P4ffcJtUfSitttttrriffl«:TE MiC«t 

*»). SPEgp^^^?L^3fi?rW^5 4>©-C*ofc. 
[0 115]$As. SEMKJ:SfHHIB9FK:j:«5PPaU 
^CC*iW5ia^:©?LW-e©JSa3W#5jO. 0 5 Aim. ss 
**J0. 2 umr*D. PEffll5Wc*JW4JfcA:©aS 

[0116] C©£7LW7 -f ;I/A©il35i2 4jimTS 
•9. tttB±©A?fc&t»a*fftfc©-C*ofc. 3Efc. i£ 
«Wfi©9l9B*tt*tt53 00 Its/cm* . igftfgffi 
ti2. lQ-cm' -C*ofc„ COMS7^;l/A©S 
D^ftttiH 3 tCSrT t *s «3 r 4> ^ ft:. 

[0117] 3lifeW3 

«ffli©S^«l^>2:PP7 0%. PE3 0%£U 

Ftb* 1 3 0 4-r sc ijawmtsw 1 iraatcfBuu 

T15S4 7 um<D? * >\>J»W&i&tiffi-$-Z>. 
[0118] C©7 y Jl/At«?ISjS:J:t*5Wl <b|SJC#a(C 
«t»DSSl 65 , CT30Mr--';>i'O. ^K2 5 
"CrgR^(tiltCii!lfrli^*i2 00%&C&£J:5 CCfgjS— # 

®f*L/. n«c. 1 0 0 -c-cpiTjisnc 1 0 0 wsa— 

ffrTS. -e©5I{*^(fiJ©^-ffi*i^ftL^cl»J:-5 
KttWlx. 1 0 0'C"C5^f81»nMb-Ct- Hs» 

[0119] c©^7LK? ^Ajsncaae^^cffct) 

©r. iIf*^|SitC^fTfeW»rffi-&TEMCCj:f)M^L//c: 
iC5. PPaW*&PE»##£l»<C«£0T*?:fiEr£ 
tB^tSB^Wb-CtjO. PPSB^-*s^?L^©a^ti. 
PES|5^ds^Ji^ar*«3 . ^P Eg|3^-ti(I{J^t«i7iM 
ffl«Jf5ttr P P©iSMfBcf {Cfl-gfcLTfcO . S E MtCct 
**ffi«^KJ; -^r fc^?La*>5*»©*iWiJ«HtBr4) o 

[0120] Sfc. SEM«Cj;5Sffita^K:J;0 PP^l 

»Ktol*4Jfc*©?Ui*©}SajW&0. 1 Mm. fiS#> 
^0. 2 (iratAofc. 

[0121] C©^?LM7 ^;UA©^${.t3 0 u mf* 
0. Wl© A -v t %t, >SSf 4 ^ ©f * -j fc. *fc. m 
<#*I^I©?lilBIM4*« 6400k 9 / cm' . fBA&in 
5*0. 6 7Q- cm' V$>r>tc. C©£?1®7 -f ;UA© 
S D1$tt«E|4 (CTn^-ifc 0 -C* -5 Ac. 

[0122] XA0f4 

(r-- y >f aa©i&») njfe^s rfflu/c©i[i]c 

7^;UAtt^©(Zgia^@^o. 13 0'C. 13 5"C. 1 



( 
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4(TC. I 4 5"C. 1 5 0"C. 1 5 5 *C. I 6 0*C, I 
6 5 "Cf-S * 3 05H18T — — V > 
[01Z3KOt. ±8ES?aK-C7-- y >^Ofc7 
y Att*3l£iSg2 5 °C-CgR*^tC 2 0 0 
SffliU #c>-C» 1 0 0*C©iSaT3SEfiWiai©-ta ; &W 

». sa-e*©«3W8ts*affie o fcis**ia 5 «c^r . 

[0 12 4] gffeffl 5 

7-fVf ^^^^PP (mp 1 6 6*C. Mw/Mn= 
8. 5, M I 2. 5) 6 5%£. {£&gPE <mp 1 2 10 
7"C, Mw/Mn = 3. 8. MI 2. 1. dO. 93 
5) 3 5%£'8Si!iE-£U T?-{ffiHtt<CJ:9£R7-f 

jwAtwcsafc-r*. i$,j&&m*v <<xm&2 3 o-c, t 

v 7XSm 2. 5 mm. 3 IfRjlg 4 0 m/m i n . 
7 hit 1 8 0 £ tfc. f#6tt/c7 y ^ABigfEttA* 
iS< . I? 3 B 2 8 u m fc. 
[0125] £©7 y ;UAt#t3J&iaa 1 6 5 "CC 5 flfd] 
r^-yV^L. -X«C. 2 5"C-CftR*|SlCCffi»5S3J«2 
0 0 %«: £ J: "5 CC ffiS-ftiSf* L/. MtC 1 0 0 -crisi 
#|6j{C 1 7 5%iSS-$4Jiffif>-f &o -e-U-C. I£fifcfr|6]© 20 
&S^&mtLX 1 0 0-C<Dfafiri 0%&iK*it3l*fc 
». e«i^©^jW3WfcLtti»J:5K«iWO-c l 0 0 
•c-c It t-K-^ticitciO. fife 

[0126] CW^ISHz'U — $\XW&ffiR*ftVtc 
i><DV. mty-fifatzWrteWWiW (H 1 «c*»W*WBS 
C) fcTEMCCfcOIMSIGfciC^. PPgP^iPESP 

&#£t » «c o r #^ett h f B# *flt&& W o r *> d . 

P P'Stft**£7ltt©3«ttI. P E flS&tfftjltttl ( C © 
IpEitDtrattPPOjIDfcffi'PKAIlffi) "C*0. ISPEgfcfr 30 
(«*^?LR«MI*Wf 4 fc©r* 
[0 127] i/c, SEMKJ:*»ffiHJ&K:J:9PP» 

MCteW &m.X<DmxZ<r>mMJfi$iO . 0 5 Mm. 
##J0. 2 5MmT*r>fc. 

[0128] t©^?LST7 Y JUA©JS3« 1 7 m m. ^ 
SWStatil. 52 - cm 1 V$>*). ?f-8Lh©A^ 4>rj:t> 
MJ?^4>©r*ofco C©-feAu-*©SD1$14 
BH 6 CC/nf tfo0t*-3 fc„ 

[0129] UteWG 

PEiLtmp 138"C, Mw/Mn = 9, 2, Ml 40 
1. 2. dO. 9 6 6©iSI$fiPE£fflt,>£C.ifcWB 

mmrn i tmv&wtMLx . /13 3 9 mhi©sr7 -< ;v 

[0130] C07 y ^Attf&JfcfiJg 1 6 5 •Cf 1 D#IH 
^{C. 2 5"Ct l SR7?(SltCiI(*?5*5 2 

0 0%Jc/i^J;-5«cfJ£ia-$ii2f*u 1 yac. 1 1 O'Cr 
isi^iaicc 1 0 Q%n?,m-mm$?z. zl-c. &{*?ji*n 
©S3*s*f t or 1 1 0 TOfigt 1 7 %mm$i* 

fcf&. SfP^cD-|-ffi*5^fbL/^uj:^cc^i|;iJUT 1 o 
o'c-cs^nnflu^o-r t- h-tz? h-rsc tccj:«3. a 50 
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[0131] C©^?IM7 **AttJWfcfcW£#Cffct> 
©T\ Stti^nsjtc^lfJaijyffiittttWKIf^TEM^J: 

0. 0 5-0. 5 m roT*S C <!: fcl&S^IStMfl 1 taa" 

[0 132] *fc. s EMCCJ:**ii!ifi^«:J:«3 PP3P 
#cci»w*«*©?Ltt*©jeff**tto. lwm. ft&tf 
#30. 2/im-C* f 3. PESI5*Kc:tett5®*:©?L«*© 
JSStfft 0 . 5 m in, B&tfim 2. OdmTfto/c. 
[0133]flt, C©^?Lff7 y ^A©/53B2 5 
jim-CAO, #H_L©A-5&&l,»M$Kc&©r2>-3;fc. 
*fc, *©aW*lSl©9l«W1±*«4 20Ckg/cm 
' . «S«6Cittl. 8Q • cm' -ca-o/c. M(C. -t© 
SD1#14«02 iliSPlOtifeofc. 
C0 13 4]**W7 

F97hJt*l 5 5 4TSC4J^«3WtW2£IBI«CC 
f&kbX. H$ 4 0 u ra©SR7 y AATO^f t 
Z. 

[ 0 1 3 5 ] C<D7 y JUAt^j^SS 1 7 0 XX 1 B#Rfl 
T-->J>yL. ^CC. 2 5*C-CftR£|*UCjH{***«2 
0 0%{CAj:S<i:^(ClEia— WSf#0. ^XCC. 9 5°C-Cl5l 

^rsitc2 o o%i^ja— *b-c. -e©sf*^ 

f6l©fi3*ffiiSI<»:Lr 9 5°C©ZSJK-C2 0 %3»)RaB3-& 
fc» . Sf*^r|S] (O-m&ZZit L (, » «fc ^ K ^ffefj b r 9 5 
"C"C2»rtJIflD*ibrt- Hz» hT-5C£CCj;0. Sfe 
©^?LW7 ^;UA^ri#fc. 
[0136] CCDZim? 4 ^ABKB|seiR*WCJ t ft:fe 
©T-. j£fff»#rSltc¥ff fc ^UffiiStc^JBrS^rT E M(C J: 

otE^b/c^mii, mt&fii £aaiwjG-ca->rc„ s 
fc. SEMCcj:*aiB»fflf«:j:0PP«t»K:*jW4*^: 
©?LS« ©^S*i#5j 0 . Urn, g&##j 0 . 3 m m 

0. 2 u m . 2 . Odmrfti/c. 

[0 1 3 7 ] -e-UT. C©^?LH7 v^A©J13»2 7 

Mm -car). ttBLh©A5fcttt,»a#ttfc©-ca-?fc. 

5if*^[fil©?l5M5tt4mtt6 10 0k g/cm 1 . 
m^ffiCiBO. 72Q- cm 1 V3b->tc„ MtC, -e©S 
DWttBH 3 4 aaiSJ Df* o /c 
[0138] 

74V99*?i>PP (m p 1 6 3 a C. Mw/M n = 
9. 4. M I 2. 5) ifliffiaPE (in p 1 3 9 *C. M 
w/Mn = 8. 6. M10. 75. dO. 9 6 2 ) ©0 

tegmr&. imekfcK* ^-<x?as2 5 0'c. T^-f 

v VW%2. 3 mm. 1 5 m/m in. K"5 

7 hifc 1 BOi L/c. mt>ft.tc? y JUA«!t5!l©J53tt2 
5 m m"C£> o/t„ 

[0139] C©7 ^ JUAtea^jBR 1 6 5 -C-C 1 0# 
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1 8 0%(Cft£,fc-5Cc(ES-$I&il{i|it,. 9 5'C 

f£. &{*:<!ffa©^i£*^l:Lfc<,> J: 5 IcmMLX 9 5 °C 
-e2#|H)JJII&0Tl:- h-fe ? hT&C itCfcO. Sfe© 

[0140] C <D-^?L^7 y ;U A©J5 3(I18(i mT* 

5ttSfAH3. 1Q- cm J X$>->tc. C©^?LW 

E(c. ^©SD1tt4{ii32 tiastJiuor^-pfc. 

[0141] 

HAS(?i| 1 -Cffl^fc P P i^jSfeW 6 -Cffl Ufc P E 4 h?^ 7 
0%. f£*3 O^Oftl^Tiggijg^O. T^-ffftfMtc 

^-Y^?1JK 2 2 O'C. V y 7"[B]Ri 2 . 0 in ill. 7-fJUA 
3lflXilS2 7m/m i n. hit 1 0 0 CCtaSL 

fc. 

[0142] C<DV 4 toLJdm*2.\W>X l ) 3-*^^ 
U7$P- h7 yJUA (J1S5 0 /xm) r^5*. ^ffiiS 20 

K£ l 5 5 •cccwSELfcAJBa-.rt/R: l #f3J&»43i*T 

[0 1 4 3 ] -tor. cn*n-;ug<*«tc 2 
5 'C(c-Ci£fff«^*n 0 OSUCcfrSJ^tcgRTfr^tcffiS 
«{*U :X«c. SS9 5*C{crP!^fSl«C^E{i|i^*il 3 0 
9«ctc*J:3«:iSiMif*0. ^Of^cnMSl 15"C 
{CteC^r3ifi|i^[6lOg3?r2 5%JR*S (i!5&iiftff£<D^- 

A*»fc. 

[0144] C <D2-JIW7 < to MtAl*yt1R%&Wc i> 30 

©r. SMi^finjtc^iffcJrcfSBftWtKm^TEMtcJ: 

vmmLtcmmx, pe»# (#*««) 

0. 05-0. 4 y mTftSCt^IiBtllll 

[0 14 5)lfc, SEM(CJ:5ftffiSWfrMtPP«# 
(Cfet-fSS^CO?Lti-e©SaSAS#30. 0 5 Mm. JM1# 
*j0. I«iiiT4»), PE»»«:*j»***:©?LfItt* 
©3ag#Jft0. Ium. 4ymr*-jfc 

■C. C©fBffi&l&t,>T?L't££?fliJ£L/c) . 40 
[0146] C©^?L^7 4toM3MS 2 8 inn, SSI* 
»?l^fi$tt3600kg/cm' . ^SUfitntt 

1. 6Q- cm* Xt>r>tc. C©£fl?|7 -*;UA 

©s D^fistwia4 1 mm ox- *>->fc„ 

[0147] tt«W5 

^tfeWl •C#6nfcg / R7 itolsWMli 1 3 0*C-C2Bf 
RUT-- 'J > y Lfcf£. 2 5 'CVgRfitmicmwmtfi l 
o o *jt,c&wi,, -£©f#i o o •c-c|H]^n&)cc 

flO-ta^a*! 1 0 0 "Ct? 2 &M2lllMl LX t - Hz 50 
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7 h L>tc. m^titc7 < toMtmZ 2 4 Mm. S^USifi 
{12 0Q • cm' Xfoitc. 

[0148] itune 

SlJ&t&J 1 X-mtLtc7 h ;UAtttt* 1 8 0 "C-C 1 «fWT 
[0149] fttMl 7 

rtJBS©PP^?L!S7 -f JUA (I3 2 5(im. M-?4 5 
%) {COt>T. m«i£tnteJ:0'S D1Stt%»l3eo/c. 51 
SSttt*{*6 4 00 kg/cm 1 . VSlffiftKO. 7 3 

£2- cm' S/c. S D ^ttHH 7 tC/pT t *J 

<0X$>r>tc. 

[0150] trnma 

PP*tEIl«cc>c £#fl-tt*J6W8 tPflKcfESb 
r. 1 8 mui©5R©PE y * ;UAt#fiJ*f3-&. 
[0151] C©7 -f to&VWi*: 1 2 0'CT3 0#fi37 
.=■-';> 4/ U 2 5-C-CSR^ffij{CSfif«*35«2 

OOS^tcAjr^j:^ (c— $6i£f* G . J£f**rSj©^5fe-tS*iJ 
U-C 1 1 0 , CC5^-fBltt]^L-Ct-!--fe ^ FTSCitC 

[0152] C©7 ^JVAW/13 1 4 jum. iiW^ft© 
?ISg?*1i^3 3 0 0 k e /cm' . «fiUStn 0 . 76Q 

•cm' */c> C©7 ^;UA©S D^tt^ia 

8tC^-r„ H8*>^PE«^?Ljt7YAAtt. H^sa 
*s® < Sc^tttcffljH*** Set 3&i«*. 

[0153] itf5W 9 

i o o o g. r r ^ , ;> i o o o gccjtu. 

SPE <ttflETJ^F«573. mpl36"C. dO. 9 
5 ) 5 0 gr£ 1 2 0 -CTiSMLfc. JXfc, ttS^ft)^ 
S3 0 0 77©©ia^SPE©{»*9^^jn^r 1 4 0*0 

[0154] C©^?S€rT ^r-f zaS 1 3 5 'CCcr J¥3 6 
0 »m©fiR7 -< ;UAtK&ct¥HiU * % s - to*PX \ ft 

[0155] &1>"C. C©7 y ;UA?rn-;l/Saififig|'C 
jSS 1 0 0 •CrSR^rS]^Ci£{*^*i2 0 0 %tcA«ci j; ^ 
icm%lsX2>K'g7 < >l&£&tc. CO&Jl&y 4 to A 
<Z)JS3«2 5 urn. *ftlSft(24. 2 Q • cm* . iif* 
*iai©?l5BHH4»43 45 0 kg/cm' S 
/c. ^© S D^tttt^ 9 Kin-rife OTA 

[0156] ItttM 1 0 

mmop Em&fim? * toA®s Dftnzm io«c^i 

tco te*s. COMS7<;l/AU. ^33 5 Mm. Sit 

-c©^mfg6i i . 2 q • c m' . mmvmna 200k 

[0157] 
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tsww-ei?;? tttj-fc^fiH? -i jUAAifg^n. ceo > 

&1\MV ■< Jl/Atrt-feA U— Utffll>fclla, ®SWS 

-rttaaa-c**. 

[02 ] *^93CCfjfi*^-?LS7 -< ;l/A<DS D&tefc^-f 10 
CHI 3 ] ft 7 -< ->UA<DS D«tt4St 

[B4 ] xmi'icmz&ii'gy * juaos Diets*** 
[is i i 
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[15] *?£WtC^4^?LH7 ^lAKiWSri-V 
[i7] St3ft(D-b/<U-^(OS D#t4^-ry-7-7-C* 

a. 
**. 

1 PPSISfl- 

2 P E S|5# 

[02] 




t 
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^mW- 5 -3 3 1 3 0 6 
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